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SUMMARY.
1. Gumbo in this state is a black clay soil, occurring only 
on very level areas, either river bottoms or flat uplands. It 
contains 90 to 97 per cent of silt and clay, the remainder 
being very fine sand. The clay content runs from 25 to 50 
per cent. It may thus be classed with the heaviest clays.- The 
term “ gumbo”  as used in this bulletin, refers to heavy, black 
clay surface soil, and not to the almost impervious gray or 
yellow clay subsurface soil which geologists refer to as gumbo 
and which is locally often called hard-pan. Page 285.
2. The total area of this land in Iowa is probably not 
more than 1 per cent of the entire state or about as much as 
one county. Small patches of gumbo may be found in any 
part of the state but the principal areas are in the southeastern 
six or seven counties and along the Missouri river in western 
Iowa. Page 286.
3. Gumbo can be easily drained provided that there is a 
good outlet. When tiled out this land is not inferior for gen­
eral farming purposes to any other in the state and conse­
quently demands the highest prices. Page 290.
4. In addition to tile draining, gumbo soil is improved 
by fall plowing and the use of clover, or some other green- 
manure crop. The use of lime, even in large amounts, does not 
seem to improve its physical properties. Page 292.
5. Chemical analyses of gumbo show that this soil does 
not contain large amounts of the essential elements of plant 
food, nitrogen and phosphorus, and even organic matter is 
present in smaller amounts than the appearance of t^he soil 
would indicate. Page 301.
6. It is very probable that the clay which forms these 
gumbo soils is a water deposit of recent origin. The rock 
flour which gave rise to these deposits was undoubtedly car­
ried down from melting glaciers and deposited in quiet water 
spread out over 'broad, flat areas at a time when rivers and 
lakes far exceeded their present boundaries. Page 304.
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THE GUMBO SOILS OF IOWA
W. H. Stevenson J. F. Barker*
D E F IN IT IO N  OF GUMBO.
The term “ gumbo”  is quite generally understood by the 
farmers of this state to refer to a very dark colored, heavy 
type of soil, occurring on certain flat areas, either river bottoms 
or the very level uplands. Usually it is inky black. It is more 
adhesive and bakes more easily than any other type of soil 
in this state. Yet any one who has had experience with gumbo 
will testify that it can at times be put into excellent tilth, 
having a fine mealy appearance, which is quite deceptive of 
its real nature. A seed bed will sometimes work up as mellow 
as an ash heap and remain so all summer if it is not puddled 
by being stirred while too wet.
Wagon roads passing through a tract of gumbo are often 
impassable for a short period after a rain. At times light 
buggies drawn by two horses have been completely swamped. 
The soil sticks in great masses to the wheels of the vehicle, 
and rolls up after the fashion of a snow-ball.
In plowing the ground when slightly too wet, this waxy 
material balls up before the plow point in such a way that 
often the best implement can not be made to stay in the 
ground, while at the same time the draft is excessive. On the 
other hand, if the soil becomes too dry it will turn up in clods 
which can not be worked down during the whole season. 
Freezing and thawing is about the only process that will re­
store the loose, mealy structure.
There are gumbo soils in other states which do not have the 
characteristic deep black color of our gumbo. Also, geological 
reports speak of various fine grained substrata as gumbo, 
which are of a much lighter color, often with a red cast. But 
in this bulletin, unless otherwise stated, the black “ greasy”  
surface soil, commonly recognized as gumbo by the farmer, is 
meant. In looking for this in the field in any part of toe 
state, it is usually sufficient to take the farmer’s word as to 
whether there is any on his farm, or in the near neighborhood.
♦ Assistant Professor of Soils. Iowa State College.
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What he has agreed to call gumbo usually possesses the prop­
erties suggested by that name. In fact, the name is so sugges­
tive that it is almost never used for any other soil than one 
having properties similar to those described.
W H E R E  IS GUM BO  FOU ND?
Geological reports speak of a fine grained phase of the 
loess occurring over certain areas in southern, and especially 
southeastern Iowa. They use the term “ gumbo”  for this de­
posit. Frequent letters of inquiry have come to the soils de­
partment from farmers in southeastern Iowa, asking for the 
best methods of managing “ gumbo”  soil, and often reporting 
that serious difficulties have been encountered in attempting 
to cultivate it. From these and other indications, it seemed 
evident that whatever there was of gumbo in Iowa was con­
fined mainly to a few counties in the southeastern section, 
together with certain areas in the western part of the state, 
probably in the Missouri bottoms.
In the summer of ’09, a preliminary survey was made of 
the following counties in southeastern Iowa: Muscatine, 
Washington, Louisa, Jefferson, Henry, Des Moines, Van Buren 
and Lee. Also, in the western part of the state, Pottawat­
tamie, Harrison, Monona and Woodbury counties were ex­
amined for gumbo, especial attention being given to the broad 
Missouri bottoms between Council Bluffs and Sioux City. In 
making the survey, the plan was to find how much of this 
land there actually is, where it is located, how it lies, what 
difficulties the farmers encounter in farming it and what 
experience has taught them to be the best methods to employ 
m its management. Samples were collected for chemical and 
mechanical analyses.
Henry county was the first one taken up, and the fol­
lowing plan was adopted as the basis for the work: Mt. 
Pleasant, being very near the center of the county, was taken 
as headquarters. Six drives were made from there, one each 
day, until practically every square mile of the county had 
been seen, excepting Baltimore township and parts of Jackson 
and New London in the southeast corner. These latter town­
ships are very hilly, and experience soon indicated that wher­
ever the country is rough, or even rolling, no gumbo is ever 
to be found; this .type of soil occurring only on very level 
areas. Other counties were gone over by taking up in detail 
only those areas that were fairly level.
The accompanying map shows the extent and area of the 
gumbo in the counties mentioned. The mapping is of course
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only approximately exact. Since the gumbo does not always 
cover continuous areas, the areas represented often include 
smaller patches of soil of other types.
If these counties contain the greater part of the gumbo 
surface soil of the state, and there are many reasons why 
this is thought to be true, then this sort of land does not cover 
more than from one to two per cent of the entire state, or 
possibly an area equal to that of one or two counties.
When the Illinoisan ice sheet invaded Iowa, the Missis­
sippi river, in the section occupied by the glacier, was pushed 
far out of its course and occupied for a time a new channel 
around the western margin of the lobe. The scar of this old 
river bed can still be plainly traced across the country. It 
left the present water course a little below Bellevue, in Jackson 
county, passed diagonally through Clinton, Scott, Muscatine, 
Louisa, down the western border of Henry county and across 
Lee, uniting with the Mississippi again near Fort Madison. 
In Muscatine county and extending into a part of Louisa, the 
river expanded into a lake, covering at least a third of the 
first named county. The broad level area from Columbus 
Junction to West Liberty thus formed, is very noticeable even 
to the unobserving traveler passing through on the Rock 
Island or Milwaukee railroad. This ice lobe must also have 
formed ponds for some distance along all the streams draining 
into the section which it invaded. It would be natural for any 
one, not in possession of all the facts, to associate these con­
ditions with the formation of gumbo in this region. When the 
survey was begun it was confidently expected that the gumbo 
would be found entirely associated with these old silted river 
and lake bottoms. Contrary to what was supposed, none was 
found in the path of the old river excepting a few small 
patches where it crosses the northern boundary of Henry 
county, and comparatively small areas in the Muscatine lake 
bed. None was found along the valleys of the present streams 
excepting in the Mississippi bottoms and along the Cedar 
river where it passes through the Muscatine lake.
The greater percentage of the gumbo in this section occu­
pies the very level land on the tops of the divides between the 
drainage systems. Thus we have it in Lee and Van Buren 
counties between the Skunk and Des Moines rivers and in 
Des Moines, Henry and Washington counties between the 
Skunk and Iowa rivers.
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The following are a few elevations taken from points in 
the gumbo areas of southeastern Iowa:
G U M B O  O F T H E  BO TT O M  LA N D .
Muscatine County—
Nichols ..................................................... ................... 615-ft.
Louisa County—
Wapello .............................................; ....................... 588 ft.
Columbus Jet. .......................................... ............... 599 ft.
G U M BO  O F T H E  U PLA N D
Henry County—
Winfield .......................................................................703 ft.
Coppock ............................. ..........................................700 ft.
Mt. Pleasant .............................................................. 730 ft.
Van Buren County—
Stockport .................................................................... 753 ft.
McVeigh .....................................................................753 ft.
Birmingham ..............................................................758 ft.
Long View ................................................................ 754 ft.
Lee County—
Mertensville ..............................................................708 ft.
Big Mound ................................................................ 748 ft.
Cottonwood ................................................................ 713 ft.
Des Moines County—
Yarmouth ............. .....................................................697 ft.
Mediapolis ....................................... ..........................779 ft.
Danville ........................ ..............................................549 ft.
Scarcely a section of land in any one of these counties 
will give a higher average elevation than the altitudes re­
corded for the upland gumbo in that county. The upland runs 
about 100 to 150 feet higher than the lowland of Muscatine 
and Louisa counties.
The points mentioned in Van Buren county are all on a 
continuous flat area covered largely by gumbo, and the ex­
treme distance between two of them is about 10 miles. They 
illustrate well how very level such land is.
Mechanical analyses given later show the bottom land 
gumbo to be a somewhat finer grained soil than that of the 
upland; but the latter, in many places, is just as stiff and 
waxy. It shades off, however, into the typical Mississippi 
loess, and sometimes the farmer himself is a little confused 
as to whether he has the genuine gumbo material or not. 
After he has plowed the land once, however, he nearly always 
has decided opinions as to that point.
All of the gumbo found in the western part of the state 
is confined to the Missouri bottoms. From Council Bluffs to
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Sioux City this level tract of land has an average width, on 
the Iowa side, of more than 10 miles, and in places it is 20 
to 25 miles from the river to the bluffs. The gumbo occupies 
a medium strip y2 to 2 miles from the bluffs, and usually 
ending 3 to 5 miles from the river, sometimes more. It re­
sembles in every way the gumbo of Muscatine and Louisa 
counties, and is undoubtedly of the same formation.
M A N A G E M E N T  O F GUMBO.
Since gumbo occurs only on very level land, the first 
thing needful is tile drainage. Wherever a good outlet can be 
had, no serious difficulty has ever been experienced, to our 
knowledge, in thoroughly draining this type of soil.
On the upland areas natural conditions nearly always 
furnish a satisfactory outlet, and consequently this land is 
nearly all tiled, or that work is going on now. The draining 
makes all the difference between a crop every year and only 
one in three or four years. If it were known that any par­
ticular piece of gumbo could not be drained, it would hardly 
sell for as much as $40 per acre. When properly drained it 
sometimes sells for $200; but can seldom be purchased even 
at that price.
To the man without experience, it would of course, seem 
that this heavy, sticky soil could be drained only with great 
difficulty, and that the tile would have to be laid very close 
together. After traveling over nearly every square section 
of gumbo in this state, and talking with many farmers who 
have had practical experience in handling it, we find that 
this opinion is incorrect, for they report unanimously that it 
drains easily and that tile will work successfully a greater 
distance apart in this soil than in many ordinary prairie 
loams of a.much lighter texture. The majority of the men 
who were consulted on this subject say that the tile do not 
need to be laid closer than 10 rods apart. Many say 12 and 
some even more than that. Suppose tile drains are put only 
8 rods apart, which every man who has had experience with 
this soil will say is close enough, we still have them laid at 
a greater distance than is generally considered good practice 
in draining our ordinary Iowa soils. Names of individual 
men can be given who have each more than 240 acres of this 
gumbo land all tiled with the lines more than 12 rods apart, 
and they report that their land is kept well drained and that 
it can be sold for $200 or more per acre.
Very much less experience has been had so far with the
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draining of gumbo on the bottom lands; and much of what 
little tile is laid here has been in only a part of one season 
and therefore not thoroughly tested. But what has so far been 
experienced on the bottom lands indicates that this gumbo is 
not hard to drain when a satisfactory outlet is available, 
although the tile should probably be laid somewhat closer 
than is necessary on the upland.
To obtain an outlet in these low places, it is nearly 
always necessary to run a large open ditch through to the 
river, which of course usually requires the organization of a 
drainage district. The Mississippi bottoms in Des Moines and 
Louisa counties are in many places so low that even this 
method will not avail. Just last season a pumping station was 
built on the Mississippi river near the boundary between 
these two counties. It pumps water from a large pool, over 
the levee, into the river, and has a capacity of 200,000 gallons 
per minute, running night and day. By" means of this one 
station much of the lowland in Des Moines and Louisa, which 
otherwise could never have been drained and which had never 
before produced much of a crop, can now be cultivated with 
excellent results. The pumps were put in at an expense of 
about $50,000.
When this peculiar soil is tiled and put into good physical 
condition, it is unsurpassed as corn land by any other in the 
state. When passing through the country in June and July, 
it was often quite noticeable that corn in the gumbo looked 
ranker and more uniform than that on the other soils. It 
was also usually two or three weeks in advance of the corn 
on adjacent fields. Grass and small grains give excellent 
results on gumbo, except that the soil is sometimes so rick 
that there is an overdevelopment of straw, causing lodging. 
As far north as Whiting, Monona county, winter wheat is 
very successfully grown on this soil. Mr. Cassady, on his 
farm in that county, had over three hundred acres in this 
crop in 1909. Gumbo is not well adapted to potatoes; they 
grow too much to vines, producing only small tubers. In the 
vicinity of Nichols, Muscatine county, cabbage and onions 
are largely grown on this soil with large returns.
Gumbo offers to crops all the advantages of an ordinary 
heavy clay soil, such as large water holding capacity, firm­
ness of seed bed, fineness of grain and hence liberal amounts 
of available plant food, while at the same time it is largely 
free from some of the objectionable features of a heavy clay 
soil. For instance, being very dark colored and well drained,
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it warms up quickly in the spring and gives plants an early 
start.
Fall plowing has such an advantage over spring plowing 
on this type of soil that it should always be practiced when­
ever it is at all possible. The puddling of the soil is to be 
guarded against with the greatest care. When the land is 
fall plowed the freezing and thawing of winter will of course 
largely correct any damage done by stirring while too wet 
or turning up hard clods when too dry. In the spring it is 
practicable, in the case of the fall plowed land, to wait until 
the soil is dried out to just the right condition for stirring, 
when a deep surface mulch is cut into it with a disc harrow! 
Where the ground is spring plowed, it is very seldom possible 
to get as good a seed bed as on fall plowed land, and further­
more it can not be prepared as early.
Gumbo shrinks so greatly on drying that very often by 
the middle of the summer great cracks form in the ground, 
which are so wide and so numerous that the soil is dried out 
often to more than a foot in. depth, The corn roots are often 
badly torn by this cracking of the soil. The remedy for this 
is to maintain a deep surface mulch of fine crumby soil, which 
will not behave in this manner and will prevent any cracks 
from extending to the surface. Such a mulch is seldom prac­
ticable on spring plowed land, but is readily established on 
land that has been fall plowed. Furthermore, as any farmer 
with experience will testify, land that has been treated in the 
latter manner is much cleaner and can be cultivated with 
much dess labor than the spring plowed land, which grows up 
quickly to weeds and grass. Plowing as deep as possible is 
especially to be recommended on this soil, and that can be 
done safely only in the fall. Practically all the farmers who 
have been interviewed on the subject say that a clover crop 
once in a three or four year rotation is a decided benefit to 
the soil. A noticeable improvement can always be seen in 
its physical condition after a clover sod has been turned under. 
Put the best testimony on this point is the decided increase 
in yield of the corn crop the following year. Notwithstanding 
that gumbo  ^is about the blackest and most fertile of any of 
the soils of the state, many farmers affirm that occasional 
dressings of barnyard manure give marked beneficial results.
E X P E R IM E N T S  W I T H  GUMBO.
In the spring of 1908, the soils section of the Iowa Ex­
periment Station established a small experiment field on a
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piece of gumbo bottom land near Wapello, Louisa county, 
on the farm of R. A. Niccolls. In this connection the authors 
desire to mention their appreciation of the assistance of Mr. 
J. F. Niccolls in caring for these field experiments. The main 
objects of this investigation were (1) to get some experience
F ig u re  1 .
201 202 205 204 205- 206
C lo - C lo - Man- Check Man- Check
v e r v e r u re ure
and and 12 12
tirn - t iw - tons to n s
o th y oth y p e r p e r
sod sod A. A .
F a 1 i E l e w e a S P i : n g
P i e e a
I W
1 ro d
GUMBO EXPERIMENT FIEM? 
LOUISA COUNTY.
The d iagram  shows th e  
tre a tm e n t g iv e n  ea ch  p l o t  
d u r in g  th e  y e a r  1 9 0 8 .
A l l  o f  th e  p l o t s  w ere in  
c o r n  i n  1 9 0 9 .
in draining the ground, (2) to observe the relative effects 
of fall and spring plowing, (3) to try the efficiency of green 
manures and barnyard manures in loosening up the soil, and 
(4) the value of lime as a factor in the physical improve­
ment of gumbo.
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During the season of ’08 plots 101, 102, 103, 201 and 202 
were green manured. The crops grown on these plots in the 
order listed above were rape, buckwheat, clover and clover 
and timothy on the last two. This clover and timothy had 
been a meadow for several years and produced a crop of 
hay in 1908 which made a yield of about 2yz tons per acre. 
The aftermath was plowed under for green manure. All 
except two plots, 205 and 206, were fall plowed in 1908. Be­
fore the land was plowed, plot 106 received an application 
of four tons of straw per acre, plots 108, 203 and 205 were 
treated with barnyard manure at the rate of twelve tons per 
acre, and plot 109 received an application of manure at the 
rate of 6 tons per acre. Plot 105 received lime at the rate 
of 10 tons per acre. Plots 205 and 206 were plowed the fol­
lowing spring. The whole field was in corn the season of ’09. 
The accompanying diagram of the gumbo experiment field 
shows the treatment each plot received.
In the course of the fall plowing it was noticed that 
the clover and buckwheat plots worked much more easily 
than the others. The following season there was some indi­
cation that the plots which received manure dried out more 
slowly after a wet spell than the others. Aside from these 
two observations, there was nothing arising from any of the 
applications that showed plainly beneficial or injurious re­
sults. There was a very great difference in the yield of the 
plots, but this was evidently due so largely to a difference in 
drainage conditions that it would be only guessing to say that 
any of the applications deserved much credit. It is believed 
that the soil treatments did not have a chance to show what 
they could do, just as commercial fertilizers do not have a 
chance when some of the other important factors besides plant 
food are unfavorable for plant growth.
It was not possible to get a very satisfactory outlet for 
the tile drain and hence its efficiency was very much impaired. 
On each side of the experiment field, at a distance of about 
200 feet, was a swampy place in which water stood nearly 
all summer, and these surely effected the results of the out­
side plots, especially plots 1011 108 and 109.
In Table 1 are given the yields of corn per acre as har­
vested in the fall of ’09, and measured in the field for each 
plot.
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T able No . 1. Corn Y ields from Gumbo Experiment F ield
Plot Soil Treatment. Bu; Corn
No. ______________________ ____________ Per acre.
-----5 ---------- ------ ------------------------------------------------ - 24
62
g 4l U o
X ?
105 Lime, 10 tons per acre.................................. ........... ........................... 6847
40
23l U o 14
7¿ U 1 10
15
Z \ j o
f!hpf*k ....................................................................................... 27
20
Z kjO
206 Check (spring plowed)...................................................................... 20
*The check plots did not receive any special soil treatment.
The corn was planted May 13, and at that time the 
ground was in excellent physical condition. Any one not 
familiar with the character of gumbo would scarcely believe 
it possible that this fine mealy seedbed could be of the same 
material as the hard chunky ground a hundred yards away, 
which was not drained and which had not been fall plowed. 
Other ground in this bottom was now just becoming dry 
enough to plow, but frequent rains following this time pre­
vented it from being worked until about June 1; so that out­
side of these plots no other corn was planted in the near 
vicinity until about June 10. These plots, or the ones that 
were drained, were far ahead of the other corn fields of the 
neighborhood all summer. The undrained plots (201 to 206 
inclusive) were too wet nearly all summer, until about August 
1. The same was largely true of the outside plots, as stated 
before, in the one hundred series. In the latter part of the 
summer all of the plots dried out well at the surface and the 
soil on the undrained ones cracked open, leaving wide fissures 
to a depth of more than a foot. On the best drained plots 
the fine crumby soil at the surface prevented this from 
taking place. The result was plainly shown in the ripening 
of the corn. On the hard cracked ground the corn turned 
yellow and “ fired”  about the middle of August, but on the 
other plots it remained green at least three weeks longer.
Almost any time during the summer the relative order of 
the yields of these plots could have been predicted. Thus,
13
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July 6, 'the corn on plot 103 stood up to a horse’s back, but on 
the plots each side it gradually became shorter until it was 
only about 2 feet on plot 109. In the 200 series, plot 204 
was about 3 feet, while the others dwindled down as short as 
a foot.
A very noticeable difference between the fall and spring 
plowed plots was in the growth of weeds and grass. The 
fall plowed were fairly clean, but the others grew up very 
foul. J
l r^ le large amount of lime added to plot 105 apparently 
did not change its physical condition from that of the two 
adjacent plots.
The main results of the experiment seem to be an in­
dication of the possibilities of gumbo when drained and fall 
plowed.
P H Y S IC S  OF GUMBO.
Gumbo can be made water tight by pressing it together 
when wet. Workmen sometimes make a dam by packing 
gumbo between two plank walls. Old buffalo wallows hold 
water like a bucket. The print of a horse’s hoof will some­
times contain water until it evaporates as in a cup. Near 
Nichols, in Muscatine county, the railroad company a number 
of years ago burned gumbo and distributed it along the road 
for ballast. It lasted like brick bats. The same thing is said 
to have been done at other places in. southern Iowa and also 
m other states. Near Stockport, Van Buren county, a plant 
manufactures drain tile from gumbo and they are being used 
largely in that neighborhood to drain the type of soil from 
which they are made.
With these facts iii mind, together with what is known 
of the behavior of gumbo under cultivation, it would seem 
plain that it is a heavy clay soil. But when we learn of the 
fine crumby seed bed that, with the proper care, can be 
formed, and also when we note the great efficiency of tile 
drains laid in gumbo, it is apparent that this soil is at least 
unlike other clays. Therefore, before knowing its mechanical 
analysis there was much hesitation about calling it a clay. 
Of course it Was possible that its adhesive properties were due 
to excessive amounts of organic matter at a certain stage of 
decomposition, resembling graphite. The inky blackness of
14
Bulletin, Vol. 10 [1910], No. 119, Art. 1
http://lib.dr.iastate.edu/bulletin/vol10/iss119/1
297
gumbo was suggestive of this. Then, too, there are records of 
soils containing as low as 1 or 2 per cent of clay that are very 
intractable. Such are the “ putty soils,”  a name popularly 
given in cotton states to soils usually occurring in low “ craw- 
fishy”  ground. They consist of very uniform powdery sedi­
ments with little or no coarse sand. When wet they behave 
very much like glazeirs’ putty, adhering to the surface of 
even the best polished plow share. When dried out they 
become so hard that no instrument of tillage, short of a sledge 
hammer, will make any impression on them. All of these 
things made uncertain the physical nature of gumbo until 
the mechanical analyses tabulated in Table 2 were made.
T able 2. T he Physical Composition of Some Iowa Gumbo Soils
U P L A N D  G U M BO .
Soil No. 1 2 £ 6 10 11 20 23 24
Sand % .............. 4 .8 3 .6 3 .2 4 .6 5 .3 2 .4 2 .4 3 .4 4 .6
Coarse Silt %  .. 28 .6 28 .8 24 21 .2 25 .5 28 .4 20 .4 30 .2 25 .
Fine Silt % .......... 49 .6 49 .8 50 .8 50 .5 40.5, 44 .4 48 .6 5 2 .4 46 .4
Clay %  ................. 17 17.8 22 23 .7 28 .7 24 .8 2 8 .6 14 24.
BO TT O M  L A N D  G U M BO .
Soil No.................. 31 32 33 49 69 63 70 X y
Sand % . . . . . . . . 12.2 10.8 6 .6 9 .8 4 .0 6 .2 7 .0 5 .0 1 .0
Coarse Silt % . . . 18 .9 17.2 14.2 16.4 7 .4 16 .6 15 .0 11.0 17.0
Fine Silt %  . . . . 37 .2 39 .8 36 .2 36 .6 44 .2 30 .4 34 .0 36 .0 38 .0
Clay % ............. .... , 31 . 7 32 .2 43 .0 36 .0 44 .6 46 .8 44 .0 48 .0 4 .4
The following is a brief description of the soil samples, the 
analyses of which are given in Table 2:
No. 1. Surface soil, Henry county, half way between Swedesburg 
and Olds; said to be gumbo; land very level.
No. 2, Surface soil, Henry county, Cannon township, Section 16. 
Mississippi Loess; land very level; corn excellent; soil same appear­
ance for three feet in depth, then lighter color with same texture.
No. 3. Surface soil Henry county, Cannon township, Section 9. 
Apparently gumbo but probably not genuine.
No. 5. Surface.
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No. 6. Subsurface.
No. 32.
No. 33. 
No. 49. 
No. 69.
No. 63.
Henry county, Cannon township, Section 14* 
recognized in the fields as genuine gumbo* 
land very level.
hnrf^nr1^  soi1’ Henry county, one mile south of Swedes-
fords- n«, g ai SP/ Cimen of gumb0 as the county af-iorus, worth $200 per acre; land very level.
e a s t ^ v e r r / i v e l . 30" ' S'm“ ar ‘°  N°' 10' about
No. 20. Subsoil Van Buren county; subsoil which aDoear^ to ho 
gumbo running under the loess; Mr. Leffler’s farm; land very level.
greyNpatcheSSUMrCeT fr° “  0ne of the so-called alkali orgrey patches. Mr. Leffler s farm, Van Buren county.
No. 24. Surface soil, Washington county near Wa^hinp-tm • 
parently gumbo; land very level; soil exceptionally black. ’ P 
No. 31. Surface soil.
Subsoil.
Experimental field, Louisa county; bottom 
land gumbo.
Surface soil’ L° UiSa county’ near experimental field. 
Subsoil.
Monona county; near Whiting. Mr. Cas- 
sady’s farm-; land very level; bottom land 
gumbo.
f e  i s o  vai,ey-No. 70. Sample of gumbo from Lincoln, Kansas.
No v S?S1Ttn?W ^P11* Jasper county, Mississippi.
No. y. Buckshot soil; Yazoo bottoms, Mississippi.
, .. Tlle ^aJIa reported in Table 2 were obtained by the een-
in theal^ m S ed ° f  % 0ver 95 Per cent of the Hm the samples of gumbo which were analyzed is less than
■ f “ 1 m- £  diameter and as much as 75 per cent less than
' m. m. For this reason, and because the total amount was
so very small, it was considered superfluous to separate it
into the customary five grades.
At some experiment stations, for example at Utah they 
are very particular to separate the silt into a number of grades 
at least two. In nearly all of the analyses published by the 
Hureau of Soils only one grade is made (.05-.005 m. m.). 
Since the finest grain sizes above those classed as clay do not 
tend to lighten soils but to render them even more intrac­
table, as in the case of putty soils, while coarse ones gradually 
change the dense clay structure into a loam, there must be 
m between , a neutral point, some grain sizes which do not 
influence soil texture either way. From a study of numerous 
physical analyses and from some direct experiments of his 
own, Hilgard places this theoretically neutral grain size at 
about .025 m. m. in diameter. It seemed very likely that
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these gumbos would contain large amounts of fine silt, hence 
it was deemed advisable to divide this sediment into two 
grades, .05-.025 m. m. and .025-.005 m. m., making the boun­
dary lines as near as possible between those particles which 
tend to lighten the soil and those which make it heavier. It 
is believed that the proportion of fine and coarse silt has 
a very important influence on the texture of the soil. Ac­
cording to the scheme of classification of the Bureau of Soils, 
nearly all of these upland gumbos would be classed as silt 
loams, since in that class the bureau includes all soils having 
less than 25 per cent of clay, and more than 55 per cent of silt. 
A sample must have over 35 per cent clay and more than 60 
per cent of clay and silt combined to be classed as clay. 
Samples 5, 6, 10, 11, 20 and 24 are readily recognized in the 
field as top heavy for a silt loam. They bear the marks of 
genuine gumbo and are classed by the farmers as such. The 
bottom lands plainly measure up to a clay by the bureau’s 
standards.
It is a remarkable fact that the sample among all these 
which were analyzed that would be judged by its analysis 
to be the lightest in texture (No. 23) represents a soil that 
is the hardest of all to drain. It was taken from one of the 
so-called gray or alkali patches which farmers often speak 
of in this region. The ground was tiled and the corn for about 
three rows directly above the drains looked fine, and at the 
time the sample was taken was 4 or 5 feet high. Between 
the tiles it dwindled away to almost nothing. It was plain 
that the ground was poorly drained only a few feet from the 
tiles.
Ños. “ x ”  and “ y ”  are analyses given by Hilgard as 
examples of the heaviest type of clay soils, “ x ”  is found in 
Jasper county, Mississippi, and is known as “ hog wallow”  
soil, “ y ”  is the famous “ buckshot”  soil found in the Yazoo 
bottoms in Mississippi. It is seen that some of the Iowa 
gumbos equal the heaviest clays in fineness of grain.
The peculiar properties of gumbo are not without parallel 
in some other clay soils. The “ buckshot soils”  referred to 
are so called because of their remarkable property of resol­
ving into a mass of crumbs on drying instead of contracting 
into a stony mass. It is said that corn and sweet potatoes 
are often planted on this type of soil in the semifluid mud 
left after an overflow, after turning a shallow furrow, then 
covering by turning another  ^ To the onlooker it seems im­
possible that such planting could be successful; but in a short 
time the muddy surface becomes a bed of crumbs, forming a
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seed bed not readily excelled by artificial means. The ex­
planation of this property of the buckshot soils is in the high 
content of lime. Gumbo is not exceptionally rich in limb, 
and comes far from possessing the properties of the ‘ ‘buck- 
shot soils,”  but the ease with which it drains is a property 
almost as remarkable for heavy clay soils.
In examining gumbo that has gradually dried after wet­
ting, it is usually found to have separated into numerous small 
cubes very much on the order of a joint clay. The fine net­
work of fissures formed in this way by its contracting on dry-, 
ing is apparently the explanation of its ability to get rid of 
excess water. It is not clear, however, why it should act
FIG. 2. A  C O M PA R ISO N  O F T H E  P H Y S IC A L  C O M PO SITIO N  O F G U M BO  W IT H  T H E  
C O M PO SITIO N  O F SO M E V E R Y  H E A V Y  C L A Y  SOILS.
\ 2.4 28.4 \44.4 24.8 6.2 16.5 30.4 46.8 5.0 11.0 36.0 48.0
Per
Cent Sand
Coarse
Silt
Fine
Silt Clay Sand
Coarse
Silt
Fine
Silt Clay Sand
Coarse
Silt
Fine
Silt Clay
UPLAND GUMBO BOTTOM LAND GUMBO HEAVIEST CLAY SOILS
differently from other clay soils in its mode of contracting.
Of the fourteen major soil divisions or provinces now 
recognized by the United States Bureau of Soils is one known 
as the soils of the Glacial Lake and River Terraces. These 
occur in glacial regions principally as terraces around lakes 
or along streams or as deposits in areas formerly covered with 
water. At the close of the glacial epoch the lakes in this part 
of the United States were not only more numerous, but the 
water of those which remain and of many of the streams as
18
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well, reached a higher level and covered areas that are now 
far above their present shore lines.
In this province the Fargo series as described by the 
Bureau of Soils contains a clay which seems to be identical 
with the gumbo of this state. In fact field parties of the 
bureau report that the Fargo clay is locally called “ gumbo’ * 
and is regarded as one of the most productive of soils, but 
that it is rather difficult to get the seed in early enough in 
the spring and to keep the soil from baking after rains. The 
principal areas of these soils that the Bureau of Soils has sur­
veyed are in the Red river valley in North Dakota and Min­
nesota.
It is entirely probable that the gumbo in this state to­
gether with the lighter textured soils into which it every­
where grades, form a series which is the same as the Fargo 
series referred to above.
As to the subsoils of the Iowa gumbo, little information 
has as yet been collected concerning them beyond a depth of 
3 or 4 feet. Whenever examined with an auger (3 foot) they 
have shown about two feet of black soil shading off into a gray 
or blue gray subsoil of practically the same properties except 
for color. In tile ditches, sometimes 5 feet deep, nothing dif­
ferent was seen. In some instances farmers have reported 
passing through 20 or 25 feet of stiff clay soil when digging“ 
a well. Others have reported a sandy formation filled with 
nodules of lime at a depth of about 4 feet. Very often it 
happens that where the surface soil over flat areas is light in 
texture, there is a substratum of gumbo 2 or 4 feet below.
C H E M IS T R Y  OF GUMBO.
Special emphasis has not been laid upon the chemical 
phase of this investigation for the reason that this was not 
regarded as the most important part of the study of gumbo, 
soils. Of the analyses that have been made not all are re­
corded in this bulletin, since in some cases it was found that 
it would be necessary to carry the work out more fully and 
with samples taken especially for chemical analysis, before any 
reliable conclusions could be drawn.
O R G A N IC  M A T T E R  A N D  N IT R O G E N
Since the samples were taken mainly for mechanical an­
alyses only a few were secured that were strictly eligible for 
the determination of organic matter and nitrogen.. With one- 
exception these samples are representative of the surface foot 
of soil. The analyses reported in Table 3 show in a general 
way the nitrogen and organic matter content of Iowa gumbo. 
The samples which were used for these determinations have 
been described in the preceding pages.
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T able 3. T he N itrogen and Organic Matter  Contents of Some Iowa
S o il s
Soil No %  Nitrogen %  Carbon % '¿Organic Matter
1 317 3 .63 6 .60
2 268 2 .6 6 4.84
5 .254 2 .5 8 4 .69
10 .297 3 .4 8 6.33
11 .288 2 .8 6 5 .20
22 .250 2 .5 3 4 .6 0
24 .280 2 .2 5 4.09
63 .168 203 3 .6 9
The percentages of organic matter given are calculated 
from the carbon on the basis of 55 per cent carbon in the or­
ganic matter of the soil. This, of course, does not hold strictly 
constant, but at the same time it leaves the results comparable.
No. 63 is not from the surface foot but from a depth of 
about 2 feet below where, in this case, the soil was apparently 
just as black as at the surface. The low percentage of nitro­
gen and carbon which it contains, indicates that the black 
color of these soils is not always proportional to the organic 
matter present.
The average percentage of carbon in the marshall loam 
soil of eight plots used in the humus investigations at Ames is 
3.42, and the nitrogen runs about .3 of 1 per cent, on the 
average. These gumbos then are not above good average Wis­
consin drift soils in their content of organic matter or nitrogen. 
This point, however, needs to be more fully investigated in the 
case of the bottom-land gumbo, since most of the samples used 
in this study are from the upland.
p h o s p h o r u s .
In Table 4 is recorded the amount of phosphorus in a 
number of representative samples of gumbo. The analyses 
were made by the sodium peroxide method, which obtains the 
total phosphorus.
T able 4. T he Phosphorus Contents of Some Iowa Gumbo Soils
Soil No. Per cent. Phosphorus
1  ..................................... . . . ................... .055
2  .............................................   054
5  .....................      .062
6  ............        . . . 0 5 7
10____     049
2 4 . . . . . . . . . . . . . . ............. ............ . . ...................... .. .055
31......................   .043
70................................. ...................................I .............. .............. 124
63..............................     071
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These figures show gumbo to contain only a fair percent­
age of phosphorus, at least not more than Wisconsin drift 
soils, which usually run between .07 and .08 of 1 per cent of 
phosporus. No. 70, the soil from Lincoln, Kansas, should .not 
be compared with the others in the Table 4, for it is probably 
of a different geological formation.
Attention is called to the fact that phosphorus is often 
found in larger percentages in a soil than in the parent rock. 
Analyses reported by the U. S. Geological survey in Bulletin 
330 of the Department of the Interior furnish evidence on this 
point. The difference referred to is due to the relative solu­
bility of the phosphorus compounds compared with other 
mineral constituents of the soil. Lime, soda, magnesia, potash 
and a number of other compounds are always found in much 
smaller amounts in soils than in rocks, but phosphorus belongs 
with iron, alumina and silica, which tend to assume relatively 
larger proportions as leaching goes on. Hence old weathered 
soils may often contain larger percentages of phosphorus than 
comparatively new and unleaehed ones. The average soils 
of the corn belt are low rather than high in phosphorus. 
Recent analyses published in Bulletin No. I l l  of the Nebraska 
Station show the average phosphorus content for a large num­
ber of samples of loess soil from the eastern part of that state 
to be only .03 of 1 per cent. The analyses were made by the 
acid digestion method, which obtains at least 80 per cent of 
the total phosphorus, perhaps all. Therefore the total per­
centage could not have been more than .04 of 1 per cent.
LIME.
The lime determinations were made on the same fusions 
used in the phosphorus work.
T able 5. T he L ime Content of Some Iowa Gumbo Soils 
Soil No. Per Cent. CaO.
1  .............................................      1.14
2  .......................................................................... ..................66
5  ........   1.10
6  .............................................................   1.36
10.................................................................................................  1.45
24 .................................................................................................  1.36
31..............................................   1.05
63........................................................................................   1.60
70.................................................................................................  8.84
A soil running as high as 1 per cent calcium oxid (CaO) 
is usually regarded as containing an abundance of lime. These 
soils then are plainly not deficient in that respect. It makes 
some difference, however, whether the calcium is present as
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carbonate or in some other form. C02 determinations were 
made on a few of the samples and showed only about .03 of 
1 per cent., which proves that only a trifling amount of the 
calcium is present as carbonate.
GEO LO GY OF GUMBO.
Taking the country over, the name gumbo has been ap­
plied to a number of deposits of different geological relation­
ships. There is a gumbo in the Cretaceous series of the 
western plains. It is derived from the weathering of certain 
shales, and hence, unlike that which we have in this state, 
it occurs on undulating or rolling land as well as level areas. 
The deposits we have in the Pleistocene were probably laid 
down at all different times in that period.
According to Leverett the Illinoisan till sheet in south­
eastern Iowa, Northern Missouri, and parts of Illinois is 
covered with a gummy or very adhesive clay, often several feet 
in depth. It is free from boulders and only rarely contains 
any sand or gravel. Its color is usually ashy gray, but some­
times it has an upper layer nearly black. It conforms to eleva­
tions and depressions in the previously eroded Illinoisan drift 
sheet and is covered almost everywhere by a capping of loess. 
In southern Iowa this deposit extends westward beyond the 
Illinois moraine, covering large areas of the Kansas drift.
This same deposit was noticed at a number of places in 
the southeastern section of the state during the gumbo survey 
work, but everywhere it occurred as a substratum and seemed 
never to come to the surface and give character to the soil. 
Thus, near Hillsboro, in Henry county, the following section 
was measured. It occurred in a deep freshly washed ditch in
a pasture field.
Loess ............................................  2-3 feet.
Gray clay or gumbo............................ 5-6 feet.
Kansan t i l l ...............................................6 feet.
At the bottom of the ditch was the readily recognized 
red Kansan till. At the junction between the till and gumbo 
there was white, sharp sand and gravel up to one inch in 
diameter. The clay was a little sandy for about two feet up 
and was then apparently free from grit. On top of the clay 
was 2 or 3 feet of fine loose soil, undoubtedly loess. This gray 
clay is the gumbo referred to most frequently in geological 
reports. It is sometimes locally called hard pan. By geo­
logists it is beligved to be a water deposit and the fact that 
it occurs at various elevations is not thought to interfere ser­
iously with this hypothesis. But the gumbo described in this 
bulletin is decidedly a later deposit. It is believed that it was
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deposited at about the same time as the loess of this region; 
for it occurs intermixed with the loess or at least a very 
similar material, and is liable to shade off into it at any place. 
It is the opinion of McGee that the surface gumbo of this 
region is a compact phase of the loess deriving its character 
from the clay substratum just mentioned. He attempts to 
show that the loess here nearly always takes on something of 
the character of the underlying formation whether it be a 
sheet of till, a stratum of limestone, a bed of sand or the layer 
of clay referred to above.
The lowland gumbo is undoubtedly a younger deposit than 
that on the divides, and it is quite clearly a water deposit. The 
theory of water origin seems also to explain best the forma­
tion of the upland gumbo, especially since geologists do not 
regard the question of topography as interfering seriously. 
However, in passing over this land many problems present 
themselves to be explained, if we accept the theory of water 
origin, and these difficulties are, at least to the beginner, very 
perplexing.
A reddish yellow, clayey deposit called gumbo, has been 
found on the flat uplands in southwestern Iowa, especially in 
Mills and Fremont Counties; and is regarded by Udden as an 
old loess deposit in places mingled with sediment in former 
ponds or lakes on the old drift plain.
When streams of water issue from a glacial ice sheet and 
spread out over broad flat areas, forming quiet lakes or inlets, 
they deposit the finest silt and clay, the rock flour with which 
such waters are heavily charged. These deposits are very 
common throughout the glacial region and are known to be 
forming now along streams issuing from glaciers. The name 
Champlain clays was first given to some characteristic de­
posits of this kind found in the New England States, and 
has since been used to designate similar material in other parts 
of the country. Such deposits are said to be much more ex­
tensive than is commonly known, for they are often overlaid 
by a coating of sandy material or loess. According to Dawson 
they form the subsoil over a large part of the great plains of 
Lower Canada, varying in thickness up to 50 or even 100 
feet. They are as a rule extremely fine, greasy, and extremely 
plastic. Except where the action of the air has changed them 
to black or brown, or where they have been stained black 
with humus, they are of a blue gray color. Of some such 
nature and origin, undoubtedly, are the gumbo soils of this 
state.
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